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A. Executive Summary

Past projects dve demonstrated and bathymesyrveying indicates that in some locations
Spartina alterniflora(Sparting is capable ofyrowing successfully at elevations lower than its

current elevation range. Examination of aerial photography of the Jumbile Cove Restoration
Project Phase Il revealed that the width of the marsh fringe varied greatly amongst the different
mounds with som mounds appearing ttavei p| ant abl ed areas bel ow (
natural eisting marshand some planted marsh

TPWD utilized aerial imagery toselectplanting locations thadppearedo have an appropriate
elevation to suppo$partina alternilora. For this project Houston Point was selected. Atfter
location wasselected a plantingcheme(transects and rows)as developed for the project area.
Bathymetric survey was performed along the establishedimpdatransects so that plant surviva
could be correlated with an elevation. Additional survey included a coastal boundary survey
(CBS), the CBS was performed and approvedeagiired by the Texas General Landfi€2

(GLO).

In total 53,030linear feet wasplanted with21,428 sprig®f Spatina alterniflora. The planting
densities along the transects and rows differedveare determinedby elevatiors and the likely
hood of theplanted sprigsurviving.

B. Introduction

Past projects have demonstrated and bathymetry surveying indicateis g@me locations

Spartina alterniflorais capable of growing successfully at elevations lower than its current
elevation range. Examination of aerial photography of the Jumbile Cove Restoration Project
Phase Il revealed that the width of the marshy&inaried greatly amongst the different mounds

with some mounds appearing hmavei pl ant abl ed0 ar eas thermtoal (1 ow
existing marshand some planted marshThis observation correlated with the fact that the

mounds in this area whereapted during very different tide levels (high tide vs. a blowout)

giving the appearance th&partina alterniflorathat was planted at lower elevatiodsiring a

blowout survived and even thrived at thewer elevations while it also survived and thrived

the higher elevations that were planted. However, it appeared thatSphetma alterniflora

was planted at t he higher el evations the pl a
become established at the lower elevations, they only establisibd htgher elevationsi

subsequent survey at Jumbile Cove in preparation for the engineeringsigdof the Recovery

Act: Restoring Estuarine Habitats in West Galveston Bal demonstrate thaSpartina

alterniflora was growing at lower elevations ahe created mounds than in the nature marsh.

Other siccessful plantingrojectsinclude a previous project atlouston Point andlong the

north shore of Christmas Bdypwever, no elevation data was collect with these projects.

To select potential plamtgy areas Texas Parks and Wildlife Departm@®WND) utilized aerial
imagery and locations thappeared to have an appropriate elevation to sufpoartina
alterniflora where selected. For this project Houston Point was selected. tidtéocation was
selected a planting scheme (transects and rows) wasloged for the project area. A
bathymetric survey was performed along the established planting transects so that plant survival
could be correlated with an elevatioAdditional survey included a coastboundary survey
(CBS), the CBS was performed and approved as required bgltke
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Initially it was not known if a Coastal Lea$€L) from the GLO would be required. However,
after coordinatinghe projectscope and location with the La PoField Office in October 2013,
TPWD was notifiedthat the GLOwould require &L for the project. TPWD submitted a CL
application orDecember 23, 2013.0n January 3, 2014 TPWD received an email fthelLa
Porte Field Office Upper Coast Regional Managgting,iThe attached application is located
within the Chambers Liberty Counties Navigation District and will not require ade with the
GLO at this time. 0O

When it was determined that the submerged land was under the management of the CLCND
instead of th&LO it was unknown if a CBS would still be required however, the GLO informed
TPWD that whilethe project did not require @L since the submerged lands in under the
jurisdiction of the LCCND the state is still the owner of the underlying minerals which
edablished the project under the Natural Resource Code Section 33.136 statute, that requires
CBS. The requirement to conduct a CBS was a cost that had already been incorporated into the
project and TPWD had already issued a Purchase Order (Decemi@®r taOHigh Tide
Surveying to perform the CBS (and bathymetric
that the project would require a CL.

After beingnotified that the submerged land was witWhCND6's j ur i sdi cti on TPW
General Managenf CLCND with a description of the projectThe CLCND providd a coastal

easement application on Jemy 9, 2014. The completeapplication was returned to the

CLCND on Januaryl5", the coastal easement netad to TPWD for signature on January"30

andon April 24", the coastal easement was executed.

In June 2014 the completed CBS was approved by the GLQlu@6" a Requesfor Proposals

(RFP for Aquatic Harvesting and Planting of Smooth Cordgrass within Galveston Bay at
Houston Point, ChambefSouwnty, Texaswasadvertised The RFP wasdvertisedor 14 days.

Three vendors submitted proposal, with total projects cost ranging from $37,485 to $89,250, the
most qualified low bidder was Apache Ecological Services, Inc. (ApachelPurchase Order

(PO) was issud to Apacheon July 21, 2014. The issued PO increased the number of planted
Spartina alterniflorasprigs to be planted from 17,850 to 228 which increased to overall cost

of the PO to $44,998.80. Increasing number of plaBgttina alternifora sprigs to be planted

was done to utilize the entire remaining furadlscatedto the project and to expand the nilag

areas on the ground.

In total 53,030linear feetwasplanted with 21,428 sprigs &partina alterniflora The planting
densities along the transectand rows differed and were determined by existing elevations and
the likely hood of the planted sprig surviving.

C. Project Methodology

To select potential planting areas Texas Parks and Wildlife Department (TPWD) utilized aerial
imagery and locations that appeared to have an appropriate elevation to sSipgdita
alterniflora. Once the plantingocation (Houston Point)was selected a planting scheme
(transects and rows) was developed for the project areea. planting densite along the
transects and rows differed and were determined by existing elevations and the likely hood of the
planted sprig survivinglhe transects were planted in replicates (rows) to help determrmoe- if
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survival of a planted sprig was due to the wadepth or the planted sprig not surviving due to
transplant shock. Adthymetric survey was performed along the established planting transects
so that plant survival could be correlated with an elevation.

Apachewas requiredo harvest21,248 planting uts of Spartina alterniflorafrom the NRG
Energy EceCenter (NRG)ransport then andplant themat Houston Point, in accordance with
the following specifications(Appendix A: Figure IPlanting Transectverview). The
surveyed planting transects werdideated in the field with PVC pipe approximately every-one
hundred (100) feetA plant unitwasdefined as a healthy, welboted live plant with a minimum
of three (3) live stems.

T Pl anting t r3ab&Gaadcivereplantedwith thre@ (3) ows on three (3joot-
centersfive (5) feet apart paralleling the transe¢fppendix A Figure 2-Planting
Detail9.

1 Planting transects #4 and #4¥ere be planted with twenty (20) rowen two (2}foot-
centers five (5) feet apart paralleling the transdéfppendix A: Figure 3-Planting
Details). Planting transects #4Baveno water depth data.

T Pl anting t9andldwerbe plardes wi® three (3) rowm three (3Yoot-
centers five (5) feet apart paralleling the transdétppendix A: Figure 4-Planting
Details). These fanting rowshaveno water depth data.

T Planting rows #0 swetk pland5b) f8et apast,parafieling $he onea n d
another on three (dpot-centers(Appendix A: Figure 5-Planting Details) These
plantingrows haveno water depth data.

Apachesubmittedreports tracking daily activities on a weekly bagia email to the TPWD

Project Manager. Theeport provids the day/dateand number of plants harvesteke tday/date
and number oplants transportedhe day/date and number of plants plantethe day/date and
number of plants each planting transect was plaf&pdendix B Daily Planting Reporis

TPWD conducted a site visit to the project area on August 25, 2014 to verify that all of the
planting wasperformed in accordance with the specifications of the issuedPRfures are
providingin Appendix C.

D. Project Results
In total 53,030 lineaffeet, eleven(11) transects with multiple rows and nine (9) rowsre
planted with 21,428 sprigs &partira alterniflora

A site visit to assess survival and growth in comparison to elevatisnconducted on April 30,
2015. Pictures comparing the transects from the initial site visit condoctedigust 25, 2014 and
a follow-up site visit conducted on ApBO, 2015 are provided in Appendix Brovidedbelowis a
table summarizing of theutcomeof the plantedransect androws.
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Table 1. Summary of Transect and Row Success

Elevations with plant

~Distance of

Transect #/Row # survival fgrowth (NAVDSS) vegeta_tion from Overall conditionof plants
shoreline(feet)
Fair, plants increased their stem
Transect 1 -0.14 35 density Only a small portion of the
transect has successful plant growth
Poor, plants havenly minimally
increased their stem densitnly a
Transect 2 0.07 35 small portion of the transect has
successful plant growth.
No elevation reference in Extremely poor, only ongurviving
Transect 3 close proximity tasurviving 5 -
plantunit.
plants
Extremely goodall survivingplants
have significantly increased their ste
densityalong the entire transectn
1.41, 1.7, 0.66, 3.35, some areas it is impossible to
Transect 4 485 : .
0.46, 0.12 differentiate the planted rowsThe
row has been impacted by heavy
equipment thd crated a 3€foot gap
in the vegetation.
Good, plants havsignificantly
Transect 4a no elevation datalong this 40 increased their stem depsity
transect However, only a small portion of theg
transect has successful plant growt
No elevatiorreference in Extremely poor, only one surviving
Transect 5 close proximity to surviving 10 t
plant unit
plant
Fair, plants increased their stem
density However, only a small portio
Transect 6 0.31 100 of the transect has successful plan
growth.
Poor, onlythree surviving plant un.
Plants have only minimally increase
Transect 7 -0.3 40 their stem densityOnly a small
portion of the transect has successfi
plant growth.
Good, plants havsignificanly
Transect 8 no elevation datalong this 55 increased their stem depsity
transect However, only a small portion of the
transect has successful plant growth
Good, plants havsignificantly
increased their stem density
no elevation datalong this However, less thahalf ofthe transect
Transect 9 260 has successful plant growth. Two

transect

isolatedclumps aresurvivingalong
the transect, each clump is very
healthy.
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Good, plants havsignificantly
increased their stem density
However, less than halff the transect

no elevation datalong this 350 has successful plant growttn some
transect areas it is impossible wifferentiate
the planted rows.The row has been
impacted by heavy equipment that
crated a 4€foot gap in the vegetation
Extremely pooronly 8 survivingplant
units. Each plant unit sparse in sten
density, plants do not seem to have
increased in stem density.

Transect 10

Rows 19 no elevation data NA

E. Project Conclusions and Lessons Learned

Overall the project was successful and did demonsthateSpartinaalterniflora is capale of
growing successfully at elevations lower than its current elevation etngeuston Point The
most successful transect was Transect 4 supporting succ8gsiiinagrowth at elevations
1.41, 1.27, 0.66, 3.35, 0.46, 0.12 NAVD8Rwever, there we some transects and rows that
where expected to successfully sup@@partinathat did not particularly Transects, 6, and 7
and Pows 19. Evaluating their location with the project area (protected from ship wake) and
utilizing the elevation dataral successful plant growth at other projects (Juntbdee) it was
expected that the elevations along these transects and rows should have s$yzotied at
minimuma higher success than what was experiem@siexpected

One possible explanationrfthe lack of success &partinagrowth at Transects 5, 6, and 7 and

Rows 19 was a crude oil spill that occurred within the project area in October of 2014. Transect

7 was initially boomed inside theroduct spill until the TPWD Spills and Kills Regioh
Response Biologist conducted a site assessment and had the responsible party relocate the boom
so that Transect 7 was not located with the spill boundBng. crude oil was successfully
contained within a small areaf HoustonPoint however;the exact bandary and potential

impacts fromthe spillare not known. The eastern shoreline along Transects 5, 6 and 7 does
appear to have experienta vegetation di®ff (Appendix C,Figures 48 and 4€) howeverthe

cause is unknown.

Transects4a, 8, 9, and 10 are thether transects that where expected to successfully support
Spartinathat did supporBpartinabut notas successfully as expected. Thendalong these
transecs did significantly increaseheir stem densithowever,only small portions of th&ranset
hadsuccessful plant growthComparing the elevation of theses portions of the transects that did not
supportSpartinato Transect 4a transect thatuppored Spartinaalong its entire length) does not
seem that the lack of successfpartina growth is due toelevation, deeper elevations along
Transect 4 are supportingpartina One potential explandion for the lack of successalong
Transectda and 8 aréheir exposureo ship wakehowever Transea 9 and 10 are not exposed to
ship wake. A potentialexplanaion for the lack of successlong Transect 9 and 10s thelarge
quantityof bird roostingthat occurs in this argpotentialy tramplingthetransplantedbpartina

The minimal success of Transects 1, 2 and 3 is likely due to the constant ship wake ttras hits
shoreline(Appendix C, Figure 9 and 9nd the water depthseimg too deep to successfully
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supportSpartinaalong the three transects. The ship wake likely contributes to the deeper depths
in this area.

Other impacts that did occur to transeeis damage to the vegetation along Transects 4 and 9
from wide traked equipment. The equipment very likedjyrectly damaged the vegetation
affecting its successful growttiong that portion of the transect. hél'equipment also altered the
elevation within in its track, lowering the elevation approximately six inchBEse equipment

tracts also created a focus point for tidal ingress and egressalHualikely affected the
vegetationdés ability to successfully survive

The transectto be surveyed andlantedwhere selectedutilizing aerialimageryand itscolor
signaturegrior to any orthe-ground activities. The number of transect seletbeldesurveyed
and planted were based on estimating project cost and project budget. In future projects it
would be beneficial to identify and survey a multituderahsects in order tensure that each
transect that iplanted has elevation data associated with it. In this prdgest(4) transects and
nine @) rows did not have anglevation data, in fact these transsotd rows where added to the
projectafter he initial planting cosproposal was receivedl he issued PO increased the number
of plantedSpartina alterniflorasprigs to be planted from 17,850 to £28to utilize the entire
remaining funds allocated to the project and to expand the planting areas on the ghddind)
additional transects to be surveyeduld have likely added very little additional cost to the
overall surveying cost of the project and wauwallow for selectivelychoosing transectg.e.
elevations}o be planted in order to optimize success.

A new surveying technique, Low Altitude Aerial Scanning (LAAS) is a surveying technique that
performs and creates a hlg detailed topographic surveyA project surveyed using this
technique in Brazoria County sunezy12.5 Miles of canal, acquiring data at a rate of 1/2 acre
per second, taking approximately 22 minutes, and collecting approximately 47 million survey
points, utilizing only one ground survey control point and clatipg thedata collection inone

day. Approximately two weeks after the field work was completed, a ground classified data
point file, 3dimensional digital terrain model, contour map in .dwgrar (Figure 1), and GIS

grid file where created and transmitted to tient via email as well as on a flash drive.

The LAAS data collecting equipmehas the ability to penetrate vegetative cover and is survey
grade with horizontal and vertical accuracies on the order of 0.2 lfeet. altitude aerial
scanning technology can also be utilized for the mapping of railroads, highwilityscorridors,

large acreage tracts, and levee systems. Compared to traditional surveying techniques, this
method provides a greatly increased amount of survey data at a fraction of the time and is
significantly more cost effective.

Future planting projectscould utilize this technique to create detailed contour maps and create
planting zones that would optimize the success of a pro@oe potential drawback is that this
technique cannot collect data through a water column however, appropriately tinfeetspro
could take advant age o0- uwrembvirgthe waterdront as arealsat c a
that the area can be successfully surveyed utilizing the LAAS technique.
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Figure 1. Contour Map Created Utilizing Low Altitude Aerial Scanning.

The LAAS technique utilized for the Brazoria County project described abovpexsfasmed by

High Tide Land Surveying, LLC (HTS). HT$ one of very few TexasLicensed State Land
Surveyor (LSLS), whichs a Registered Professional Land Surveyor additionally licensed to
determine the location or relocation of original land grantndauies and corners, and to prepare
field note descriptions of land in which the state or permanent school fund has an interest, also
known as Coastal Boundary Surveys.

The GLOG6s survey division has st attediholdgiesat t he
available. Therefore CBS and topographic/bathymetric surveying data collection could be
performed in a single data collection effort.

The RestorationThroughPlanting at HoustonPoint, TX Projectand other planting projects have
demonstrated that the sayifigt fhe pl ant wanted to be there it
statemenaboutSpartina alterniflora Utilizing this technique (i.e. pfing) is an extremely cost
effective and succe#ul restoration technique.This techniquesliminatesthe need and cost of
engineeringand design work, U.S. Army Corps of Engineers Section 404 and Section 10 permit
requirements, and construction activities (e.g. hydraulic dredges). In most aresial Coa
Boundary Surveying (CBS) and Coastal Leasing fromGh® or the local submergebottom
landowner/manager would still be required.
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APPENDIX AT Planting Scheme
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Figure 2. Planting transects Overview




Restoration through Planting, Houston Point, TX
Final Report

Figure 3. Planting Details of Planting Transects 1, 2, 3, 5, 6, and 7.
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